Dietary feeding of silibinin inhibits advance human prostate carcinoma growth in athymic nude mice and increases plasma insulin-like growth factor-binding protein-3 levels.
We have reported recently the anticancer effect of flavonoid antioxidant silymarin, the major part of milk thistle extract, against advanced human prostate carcinoma DU145 cells (X. Zi et al., Cancer Res., 58: 1920-1929, 1998) and later identified that silibinin is the main active component in silymarin responsible for its effect in cell culture studies. On the basis of these observations, here we assessed in vivo growth inhibitory potential of silibinin against advanced human prostate cancer (PCA). Dietary feeding of silibinin at 0.05 and 0.1% doses (w/w) for 60 days, 24 h after s.c. DU145 tumor xenograft implantation in athymic male nude mice, significantly inhibited tumor volume by 35 and 58% (P < 0.05), and wet weight of tumor by 29 and 40% (P < 0.05), respectively. In a second experiment where mice were fed with these test diets for 3 weeks before tumor xenograft implantation and continued on these diets for a total of 63 days, tumor volume and wet weight of tumor were reduced by 53-64% (P < 0.001-0.05) and 31-52% (P < 0.05), respectively. In both studies, animals did not show weight loss or reduced food consumption. These in vivo anticancer effects of silibinin were associated with an increased accumulation (up to 5.8 fold; P < 0.05) of human insulin-like growth factor-binding protein-3 in mouse plasma. In additional studies assessing biological availability of silibinin in nude mice and its antiproliferative activity at such doses in DU145 cells in culture, silibinin levels in plasma and prostate were found to be in the range of 7-13 microg/ml and 3.7-4.6 microg/g, respectively. At these biologically achievable silibinin concentrations, increased IGFBP-3 level in DU145 cell culture medium and a strong DU145 cell growth inhibition were observed that were irreversible in the absence of silibinin in culture medium. These findings extend and translate our observations on in vitro anticancer effect of silibinin/silymarin to an in vivo preclinical PCA model, which may form the basis for a Phase I clinical trial in PCA patients.